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ABSTRACT  
 
In the context of current climate variability and the projected climate change there is need to strengthen 
the resilience of communities particularly those whose livelihoods are highly sensitive to change. Climate 
change is likely to result in increased frequency and intensity of weather and climate extremes. The first 
objective of the present research was to analyze how communal farmers in Seke and Murewa districts of  
Zimbabwe accessed weather forecasting and early warning information. The second objective was to assess 
how  access to such information influenced their farming decisions. The data was collected in 2011, using 
a general  survey of 300 communal farmers and interviewing key informants. The findings show that the 
two districts are  and will be more vulnerable to dry spells, droughts and to some extent, violent storms. 
There was a general lack of  access to timely, reliable rainfall forecasts and early warning information on 
droughts and violent storms. For  those  that had access to the information, the main channels that 
transmitted the information were the radio,  extension, the television, and the farmers enquiring 
directly. The radio was the most important channel.  Besides, the information being perceived as not 
very reliable, it played a significant role in the decision-making  process of farmers, particularly, when 
deciding the time to plant and choosing crop varieties. A serious  constraint for the farmers was lack 
of complementary information, inputs and technology that could be used to  adjust their farming 
operations, in line with the forecasts. 
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INTRODUCTION 
 
Climate change leads to changes in the frequency, intensity, spatial extent, duration, and timing of extreme weather 
and climate events (IPCC 2012). In southern Africa, rainfall is likely to de- crease in much of the winter rainfall 
region and western margins, whereas in East Africa, there is likely to be an increase (UNEP 2003; Christensen et al. 
2007). Consequently, food shortages, water shortages, floods and storms are likely to increase throughout most of 
Africa (UNEP 2003). Even though sub-Saharan Africa (SSA) is not the most disaster prone region, regrettably it is 
the most vulnerable to meteorological, hydrological and climate related disasters and impacts (World Bank and 
UN/ISDR 2007). 
 
Worse still, the changing geographic distribution, frequency and intensity of weather-related hazards are 
threatening and undermining the resilience of communities (UN/GARDRR 2009). Fischer et al. (2002) 
called for the need to strengthen the resilience of the poor and the vulnerable against climate variability and 
change. Availability of climate information is a prerequisite for climate-informed decision making (Dinku et al. 
2014). In this context, studying the use of forecasts helps to anticipate use patterns, improve information 
and decision support tools, increase the effectiveness of forecast dissemination and contribute to improved 
preparedness (Pfaff et al. 1999; Letson et al. 2001; Mase and Prokopy 2014). In addition, such analysis is 
needed to understand how forecast information is transformed into knowledge that is useable in decision-
making (Coughlan and Mason 2014). Thus, key farming decisions that are sensitive to weather and climate 
information have to be identified (Stone and Meinke 2006). 
 
OBJECTIVES 
 
 The first objective of the paper was to ana- lyze how communal farmers in Seke and Murewa districts  
 of Zimbabwe accessed weather forecasting and early warning information. 
 The second objective was to assess how access to such information influenced their farming decisions. 
 
 
  
 THE VULNERABILITY OF THE AGRICULTURAL SECTOR TO CLIMATE CHANGE 
 
Rain-fed agriculture is the dominant source of food production and the livelihood foundation of the majority of 
rural people in sub-Sahar- an Africa (Cooper et al. 2008; Hope 2009). This is the case in Zimbabwe. The agricultural 
sector plays an important role in the national economy, food security and household income (Mutekwa 2009). 
To be specific, the agricultural sector con- tributes about 15% each year to the country’s GDP (Ministry of 
Environment and Natural Re- sources Management 2013). Worryingly, agriculture is one of the sectors hardest 
hit by climate variability and change (Vogel 2005; Nhamo 2009), particularly subsistence farming (Winsemius et 
al. 2014). Due to the fact that the country’s agriculture is mainly rain-fed, any rainfall changes will have a direct 
impact on agricultural performance (Chagutah 2010). The most unfavorable climate change projections are 
mainly for the tropics and sub-tropics where most developing countries that are highly dependent on climate 
sensitive sectors are located (Leary et al. 2007). This scenario paints a gloomy picture on the agricultural sec- 
tors and economies of countries like Zimbabwe. If agriculture is negatively affected, this will have negative 
repercussions on the economy. Thus,climate change becomes an additional constraint to sustainable socio-
economic development of the country (Unganai 2009). In order to reduce the risk and likely negative impacts 
of climate extremes on agricultural communities, anticipatory adaptation is of importance. One way of 
promoting anticipatory adaptation is through the provision and utilization of weather forecasting and early 
warning information. 
 
IMPORTANCE OF WEATHER FORECASTING AND EARLY WARNING INFORMATION IN AGRICULTURAL 
COMMUNITIES 
 
Responding to climate variability and change in agricultural communities will be incomplete without access to 
weather forecasting and early warning information. The forecasts can provide advance information so that 
farmers can adjust critical agricultural decisions, thereby improving efficiency, and enabling them to adopt the 
most suitable coping strategies (Hansen et al. 2006; World Bank 2012). Recent advancement in the form of 
seasonal forecasting provides a basis for early warning (Murphy et al. 2001). An Early Warning System (EWS) 
involves the pro- vision of timely and effective information, through identified institutions, which enables 
individuals exposed to a hazard to take action to avoid or reduce their risk and prepare for effective response 
(UN/ISDR 2010).The importance of early warning systems in enhancing timely and effective responses to cli- mate 
impacts is emphasized in the literature (for example, Alliance of the CGIAR Centers 2009; Houghton 2009; 
Karanasios 2011; World Bank 2012). Preparedness to events such as violent storms, floods, and droughts is very 
important in reducing vulnerability. In order for communal areas such as Seke and Murewa to be prepared, there 
should be early warning systems in place to disseminate information so that people to take necessary action in 
advance. Nonetheless, many of the promising opportunities provided by ear- ly warning and climate information 
have not been fully exploited (Vermeulen et al. 2010). Dinku et al. (2014) noted that the availability and access to 
such information and the ability to use it, is a serious challenge in most rural areas across the continent. In 
Zimbabwe, the climate forecasts are pro- vided by the Meteorological Service Department (Met Office), which 
then disseminates the information to users through various routes (EMA 2010). The routes include the print and 
electron- ic media, agricultural extension system, and various meteorological stations across the country. In 
addition, the country has a National Early Warning Unit (NEWU) whose mandate is to con- duct risk analysis, 
interpretation, dissemination of disaster warnings, and providing advance food security information (Chagutah 
2010; EMA 2010). The NEWU is complemented by the SADC Regional Early Warning Unit, Famine Early Warning 
System (FEWSNET), the Zimbabwe Vulnerability Assessment Committee (ZIMVAC), the Department of Agricultural 
Technical and Extension Services (AGRITEX) (Chagutah 2010). 
 
METHODS 
 
The data was collected in 2011, using a general survey of communal farmers and interviewing key informants. The 
ethical clearance was sought from the university. In addition, the clearance to undertake data collection in the 
study area was sought from the Government of Zimbabwe through the Ministry of Local Government, Rural and 
Urban Development, and the respective offices of the District Administrators in the two districts. Steps were taken 
to avoid risk and harm to participants, non-participants, and organisations involved. Due to a number of 
reasons including the unavailability of sampling frames at the district level, a multi-stage sampling approach that 
involved a combination of purposive and cluster sampling was used. Purposive sampling was used to select the 
province and the subsequent selection of the two districts. One of the desired characteristics was to have two 
rural districts, one of which was supposed to be closer to a major urban area while the other district was 
relatively far. The districts’ proximity to urban areas was important, as there was a need to evaluate its influence 
in relation to the objectives of the paper. Based on this criterion, Mashonaland East province was selected from 
the country’s 10 provinces. The province has 11 districts, from which 2 districts namely Seke and Murewa were 
selected. Seke (rural) district is adjacent to the major urban centres namely, Chitungwiza town and Harare the 
capital city, while Murewa district is relatively far from these urban centres (about 100 kilometres). Having 
selected the province and the two districts, three wards were purposively selected in each district based on the 
criterion of geographical spread across each district. Cluster sampling was then used to select five villages 
 (clusters) in each of the three wards. At the village level, the sampling units were selected systematically according 
to the sampling frames that had complete list of all households in the village. A total of 300 respondents (150 
from each of the two districts) were interviewed. In terms of key informant interviews, a snowballing sampling 
approach was used. Based on the 2002 census, Zimbabwe had a total population of about 11 634 663 people, 
with Mashonaland East province having a total population of about 1 127 413 people and 309 198 households 
(CSO 2004). About 90 percent of the population resided in rural areas. Agriculture is the main livelihood 
activity in the two districts. The country’s climate is mainly semi- arid, characterised by limited and unreliable rain- 
fall patterns (Chagutah 2010). The two districts have climates associated with natural agro-eco- logical region II; 
with an average rainfall of 500-700 mm. The data collected covered various aspects of access to weather 
forecasting and early warning information. The Statistical Package for Social Scientists (SPSS) package was used for 
data entry and descriptive statistics (frequencies and percentages). 
 
RESULTS 
 
Due to the importance and direct bearing of rainfall on the livelihoods of rural people, this paper 
concentrated on the respondents’ perceptions on rainfall and rainfall-related climate extremes. Rainfall is an 
important climate variable whose amount and variation has a bearing on the frequency and intensity of 
events such as droughts, floods and violent storms. The results are organised as follows. First, it presents 
results on perceptions on rainfall, droughts, violent storms and floods. Next it presents results on access to 
and use of forecasting and early warning information. Finally, it presents results on the role of forecasting 
information in farm decision-making. 
 
PERCEPTIONS ON RAINFALL, DROUGHTS, VIOLENT STORMS, AND FLOODING 
 
The respondents were first asked whether they received adequate rainfall. About 60 per- cent of 
respondents in Murewa indicated that they received adequate rainfall, while in Seke it was about 17 
percent. The perceptions of respondents were confirmed by responses of the key informants. In Murewa 
the key informants indicated that the area received adequate rain- fall while those in Seke indicated that 
the area received inadequate rainfall. In terms of dry spells, the key informants in Murewa indicated that 
the area experienced at least one dry spell in a season. In Seke, the key informants indicated that the area 
experienced one to two dry spells. Such dry spells lasted for about one to four weeks and at times could 
extent to more than four weeks. The dry spells could result in the wilting of some crops with significant 
effects on yields, as well as affecting both pastures and water avail- ability for livestock. The respondents were 
asked if they had ever experienced a drought. Almost all respondents in both districts (98 percent in 
Murewa and 95 percent in Seke) indicated that they had experienced a drought. For those who indicated 
that they had experienced a drought they were further asked how many droughts had they experienced in 
the last ten years. A greater percentage of respondents in Murewa, about 43 percent indicated that they had 
experienced two droughts, followed by 27 percent who indicated that they had experienced one drought 
in the last ten years. This was also supported by the key informants who indicated that on average Murewa 
had experienced about two droughts in the last ten years. In Seke, a greater percentage of re- spondents, 
about 47 percent indicated that they had experienced three droughts, followed by 21 percent who indicated 
that they had experienced two droughts in the last ten years. The key in- formants in Seke were in 
agreement with the overall perception of the majority that the area had experienced about three droughts 
in the last ten years. Moreover, a greater proportion of respondents in both districts perceived that the 
frequency of droughts was increasing. In terms of violent storms, just over half of the respondents in both 
districts (52 percent in Murewa and 54 percent in Seke) indicated that they had experienced a violent 
storm. A greater percentage of those respondents in Seke indicated that they had experienced one 
violent storm in the last ten years, followed by those who indicated that they experienced two violent 
storms. Largely, the key informants in Seke indicated that the area had experienced about two violent storms 
in the last ten years. In Murewa, a greater percentage of those respondents indicated that they had 
experienced two violent storms in the last 10 years, followed by those who indicated that they had 
experienced one violent storm. The key informants in Murewa indicated that the area had experienced 
about one to two violent storms in the last ten years. The respondents were then asked if they had 
observed any change in frequency of violent storms. The greatest percentage of respondents in both 
districts perceived that the frequency of violent storms was decreasing, with about 46 percent and 54 
percent in Murewa and Seke respectively. In terms of floods, none of the respondents and key informants 
in both districts indicated that they had experienced flooding in the area. 
 
  
 ACCESS TO AND USE OF FORECASTING AND EARLY WARNING INFORMATION 
 
Almost all respondents in both districts (about 98 percent in both districts) indicated that it was important 
to know about the likely amount and distribution of rainfall in the coming sea- son. Respondents were then 
asked if they got to know or accessed information on the likely amount and pattern of rainfall in the 
coming sea- son. About 65 percent of respondents in Murewa and about 52 percent in Seke indicated that 
they got to know about rainfall in the coming season. In terms of droughts, about 59 percent in Murewa 
and about 36 percent in Seke indicated that they got timely warnings. In terms of violent storms, about 36 
percent in Murewa and 30 percent in Seke indicated that they got timely warnings. Though the two districts 
are not prone to floods, the respondents indicated that they also got warning on floods probably 
concerning other areas that are flood prone. 
 
MAIN SOURCES OF INFORMATION 
 
Sources of weather forecasting and early warning information include modern methods, traditional experts, and 
farmer’s own assessment/ observation. This paper focused mainly on access to forecasting information from 
modern methods. More than half of the respondents in the two districts indicated that they accessed weather 
forecasting information from weather stations, with about 72 percent in Murewa and 54 percent in Seke. The 
respondents in both districts ranked the radio as the most important channel for accessing information (Table 
1). In Murewa, the radio was followed by extension and the television (TV). In Seke, the radio was followed by 
extension and direct enquiry which were ranked equally. Respondents were asked how they perceived the 
reliability of the modern forecasting information (that is information from Meteorological Service Department). 
None of the respondents in Seke and only one percent in Murewa indicated that the weather forecasting 
information was ‘very reliable’. The majority of respondents (about 78 percent in Seke and 70 percent in 
Murewa) perceived that the forecasting in- formation was only ‘reliable at times’. Besides the majority of 
respondents indicating that the information was only ‘reliable at times’, over 90 percent of them in both 
districts indicated that it was important to have access to such information 
 
Table  1:  Results  on  information  sources;  factors  influencing  farming  decisions;  and  main  uses  of 
information  
 
Category Variable District 
Murewa (%) Seke (%) 
 
Important Sources of Radio 6 3 5 3 
Weather Information Extension  2 3 6 
 Direct enquiry 3 6 
 TV  5 3 
 Other farmers 1 3 
 Newspaper 0 1 
 Mobile phone 1 1 
 Farming magazines 0 1 
Ranking of Factors that Influenced Inputs costs 4 5 3 6 
Farming Decisions Weather and climate information 3 2 3 8 
 Output price expectations 1 9 2 4 
 Crop rotations 3 1 
 Other  2 1 
 Soil tests 0 1 
Main Uses of the Weather and Choice of planting dates 3 7 3 7 
Climate Information Choice of crop varieties 3 7 3 7 
 Choice of land preparation methods 1 6 1 4 
 Fertilizer and other inputs to use 1 0 1 4 
 More knowledge 1 1 2 
 Choice of harvesting dates 4 0 
 Marketing decisions 3 0 
Source: Survey data    
 
  
 THE IMPORTANT ROLE OF FORECASTING INFORMATION IN FARM DECISION-MAKING 
 
There are many decisions that a farmer has to make in his/her farming activities. In relation to this, the 
respondents were asked about the factors that influenced their farming decisions most (refer to Table 1). The 
three highly ranked factors that influenced farming decisions in Murewa were inputs costs, weather and climate 
information, and output price expectations. In Seke, the three highly ranked factors were weather and climate 
information, input costs, and out- put price expectations. These results indicate that weather and climate 
information is very important in influencing farming decisions. Actually, very few respondents (only three 
percent in Murewa and five percent in Seke) indicated that their decisions were ‘not at all’ influenced by such 
information. Further, the respondents were asked to rank farming decisions that were mostly influenced by the 
forecasting information (Table 1). In both districts, the most important decisions were deciding planting dates and 
choosing crop varieties. In Murewa, this was followed by choice of land preparation method, then more 
knowledge, and deciding on the application of fertilizer and other inputs. In Seke, they were followed by 
deciding on application of fertilizer and other inputs, then choice of land preparation methods, and more 
knowledge. 
 
In addition, to the actual forecasting information, farmers should have information and knowledge on how to 
adjust their farming practices according to the forecasts. Regrettably, about 41 percent of respondents in 
Murewa and 56 percent of respondents in Seke indicated that they did not have knowledge on how to adjust 
their farming practices according to the fore- casts they received. In addition, about 47 percent of 
respondents in Murewa and 60 percent in Seke indicated that they did not have information or knowledge on 
the seed varieties and technologies that were suitable (that is, in line with the forecasts). In other words, they 
did not have information, for example on drought-resistant seeds, if a drought was predicted or were not aware 
where such seeds or technologies could be sourced from. Worse still, for those that indicated that they had such 
information and knew where the suitable seeds or technologies could be sourced, only 54 percent of them in 
Murewa and 37 percent of them in Seke indicated that they could afford them. 
 
The key informants indicated that though suitable seed varieties and technologies were generally available on 
the market, the majority of the farmers could not access them. This is mainly due to the inputs not being 
available on time, as well as, their unaffordability. Further, the key informants highlighted that farmers faced 
additional challenges. These include lack of proper access to print and electronic media, wrong prediction of 
weather forecasts, and difficulties in interpreting weather forecasts. Extension workers (an important and trusted 
source of fore- casting information) also faced challenges in conveying forecast information to the farmers. 
One extension worker remarked that in some instances they did not know what to tell the farmers concerning 
rainfall forecasts, mainly due to lack of timely weather information and at times having information that is too 
general, which was not relevant at the local level. 
 
DISCUSSION 
 
Drawing from the respondents’ perceptions, it is clear that the two districts are and will be more vulnerable to 
dry spells, droughts and to some extent, violent storms. These events can result in devastating effects on the 
livelihoods of rural people. This necessitates the need for them to be better prepared for such events. Un- 
fortunately, the findings in the present research show that a significant proportion of respondents did not access 
timely forecasting and early warning information. Other studies have made similar observations. For example, a 
study con- ducted by Gwimbi (2009) in Gokwe District of Zimbabwe, reveal that more than 70 percent of the 
surveyed farmers lacked access to timely weather forecasts. Further, related studies (for example, Pfaff et al. 
1999; Goddard et al. 2001; Ziervogel et al. 2004; Lemos and Dilling 2007) highlight that forecasts have not 
been extensively embraced and their effective utilisation has lagged behind, particularly among marginal groups. 
While the majority of farmers did not have access to timely weather forecasting and early warning information, 
this information is very important. The farmers need timely advance information in terms of the number of days it 
will rain, the rainfall amount during the cropping sea- son, and the likely quality of the upcoming sea- son (Dilley 
2000; EMA 2010). The weather forecasting and early warning information should not only be available, but 
more importantly it should be understandable, reliable, credible, trusted, relevant, useful, appropriate and 
context specific to the users for it to have a positive impact (EMA 2010; World Bank 2012; Mase and Prokopy 
2014; Winsemius et al. 2014).  In the present research, fewer respondents indicated that the information they 
received was reliable, rather the majority of respondents indicated that the information was only ‘reliable at 
times’. It is vital to point out that the reliability of forecasts is dependent on both the skill of the forecast and 
the credibility of the source (Ziervogel et al. 2004).  
  
  
In addition, the skill of the forecast is also affected in part by the reliability of the equipment that is used in the 
forecasting process. Unfortunately, most cli- mate observation networks in Africa are con- strained by lack of 
stations, equipment and maintenance (The UNFCCC 2007). In Zimbabwe, the meteorological equipment is 
outated (EMA 2010; The Herald 2012). This negatively affects the generation of forecast information and its 
subsequent transmission. Farmers have to follow and respond to the forecasting information. Nevertheless, in 
some cases, poor forecasts may actually do more harm than good (Ziervogel et al. 2004). For example, in 
Zimbabwe, a late 1997 forecast suggesting a more severe drought than the one experienced contributed to a 
reduction in planting and out- put (Pfaff et al. 1999). Mwando (2012) reports that, “the Met office has been off 
the mark many times in the past with its weather predictions, which are now questioned by farmers and disaster 
preparedness organisations”. This can be attributed to the credibility constraint that arises from having 
inaccurate past forecasts. It occurs when forecasts are communicated in a deterministic, rather than probabilistic 
form (Patt and Gwata 2002). In this context, Mase and Prokopy (2014) note that while increasing fore cast 
skill and reliability would help, it is also critical to convince farmers of the improved ac- curacy and 
trustworthiness of this information. 
 
The majority of respondents indicated that the forecasting information strongly influenced their farming 
decisions. This implies that improvements in the reliability of this information can have positive impacts on 
farming activities. In the present research, respondents ranked deciding the planting dates and the choice of 
crop varieties as the most important farm decision-making activities that were influenced by the forecasting 
information. These findings corroborates with the study of Letson et al. (2001) that was conducted in Pergamino, 
Argentina in which respondents indicated that they would most likely change the crop mix, planting date, 
cultivar, and fertilizer amounts based on climate forecasts.Forecasting information is only important if farmers can 
access and utilise the information, and if it meets their needs and context (Thorn- ton et al. 2011; World Bank 
2012). This implies that having access to forecasting information is not enough on its own. For example, if the 
early warning system accurately predicts a drought but does not give the vulnerable people the necessary 
information on how to cope, then the usefulness of such information is limited (Mu- dombi and Muchie 2010). 
Thus, in addition to the information on the expected state of weather and climate variables, farmers require 
information and knowledge on appropriate response strategies. Regrettably, in the present paper about half 
of the respondents did not have the knowledge and capacity to adjust their farming practices according to the 
forecasts they received. The general lack of alternatives, both in terms of inputs, technology and access to 
financial and human resources, acts as a serious hindrance to the use of forecasts (Lemos and Dilling 2007; World 
Bank 2012). The farmers, who have the means and resources to take advantages, and apply productivity 
enhancing technologies, will get the greatest benefits (Stone and Meinke 2006). Thus, improving the generation 
and presentation of forecasting information and addressing the barriers to its usage should be coupled by 
investing in the decision-making context (Coughlan and Mason 2014). 
 
In the present research, farmers accessed forecast and early warning information through the radio, extension, 
direct enquiry, TV, other farmers, newspapers, mobile phone, and farming magazines. Other studies have also 
found these channels to be important in conveying forecast information. For instance, a study con- ducted in 
Bangladesh, Ghana and Uganda by Chaudhury et al. (2012) found that radios, news- papers, mobile phones, 
public announcements at schools and during religious gatherings, and print media were important channels for 
receiving weather forecast information. The findings in the study and also in the literature show that information 
and communication technologies (ICT) and personal channels play an important role in the dissemination of forecast 
information. Personal channels such as extension workers compliment ICTs by providing the important links 
between the early warning system and the effective use of that information by local com- munities (Gurstein 
2005). Extension workers in Seke and Murewa districts played an important in conveying forecasts to farmers. 
However, like the findings of Murphy et al. (2001); the present study found that the extension workers faced 
challenges. These include not knowing or not sure of what to tell the farmers, the lack of local- specific forecast 
information, having wrong or untimely forecasts, and their misinterpretation. These findings call on the need to 
intensify the extension workers’ training on interpreting and conversion of weather data into extension messages 
(The Herald 2012). This is very crucial because trusted sources of advice and information are valuable in 
increasing the use of weather and climate information in agriculture (Mase and Prokopy 2014). Additionally, 
there is need to enhance the reliability of the information, as well as training farmers on the interpretation and use 
of the forecasts. There are a number of ways for improving smallholder farmers’ access to climate information 
and services. For instance, Tall et al. (2014) identified the need to involve farmers in the co- design, co-production 
and co-evaluation of cli- mate services; establishing partnerships that bridge the gap between climate, 
agricultural re- search and farmers; utilising scalable communication channels to reach “the last mile”; 
continuously assessing the need to improve service delivery; and proactively engaging and targeting the needs 
of the vulnerable and marginalised groups. In addition, efforts to improve the provision of the information 
should be complemented by integrating climate issues into development practices (Dinku et al. 2014). 
  
  
CONCLUSION 
 
The findings show that Seke and Murewa districts are and will be more vulnerable to droughts and to some 
extent to violent storms. This necessitates the need for individuals and the community at large to be better 
prepared for such events especially now with the projected climate change. The present research found that 
there was a general lack of access to timely rain- fall forecast and early warning information on droughts and 
violent storms. Some of the main channels that transmitted the information were the radio, extension, the 
television, and the farmers enquiring directly. The radio was the most important channel. Besides, the forecast 
and early warning information, being perceived as not very reliable, it played an important role in the decision-
making process of farmers, particularly, when deciding the time to plant and choosing crop varieties. A serious 
constraint for farmers was lack of complementary information, in- puts, and technology that could be used to 
ad- just their farming operations, in line with fore- casts. The forecast and early warning information is 
important as it notifies individuals and communities of the need to take action; nevertheless, without the means 
to act, the useful- ness of such information is limited. 
 
RECOMMENDATIONS 
 
There is need to enhance farmers’ timely access to reliable forecasting and early warning information. The 
government and other bodies should help in improving reliability of forecasts and early warning information 
through upgrading and maintaining meteorological stations and equipment, and enhancing the skills of the 
personnel. In addition, there is need to promote various channels in the transmission of the in- formation.  In 
addition, extension workers and farmers should be trained on the interpretation and use of forecasts. Overall, 
there is need to enhance the knowledge and capacity of farmers in terms of general preparedness and 
adaptation to climate variability and change through provision of complementary information, inputs and 
technology. 
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